General informations
1 H NMR and 13 C NMR spectra were recorded on a Bruker AV 300 instrument. All signals were expressed as ppm (δ ) and internally referenced to residual protio solvent signals. Coupling constants (J) are reported in Hz and refer to apparent peak multiplicities. Mass spectrometry analyses (direct introduction by chemical ionization with ammoniac or electrospray) were performed at the Ecole Nationale Supérieure de Chimie de Paris.
Substrates synthesis
Preparation of substrates 1a, 1e-f, 1h-j The corresponding heterocycle (1 equiv.) was dissolved in dry THF (0.5M) under inert atmosphere. Potassium hydroxide (2 equiv.), nBu4NHSO4 (0.4 equiv.) and sodium iodide (0.1 equiv.) were subsequently added. Finally the allenylbromide (2 equiv) was added dropwise and the reaction mixture was stirred overnight at room temperature. Then the reaction mixture was diluted with water and extracted three times with ethyl acetate. After drying with MgSO4, the organic phase was filtered and concentrated under reduced pressure to afford the crude mixture, which was then purified by column chromatography. 2) ketone NaOH, TBAB Toluene, rt, 2h
Preparation of substrates 1b-d, 1g

Br
Tetrabutylammonium bromide (5 mol%) and 50% aqueous NaOH (1.6 M) were added to a toluene solution (0.38 M), containing the indole (1 equiv.) and propargyl bromide (1.5 equiv, 80% solution in toluene). The resulting two-phase mixture was vigorously stirred at room temperature for 1.5 hours. Then, further toluene was added and the organic layer was collected, washed with water, dried over MgSO4, filtered and the solvent was removed under reduced pressure. The crude product was subjected to column chromatography using Petroleum ether / DCM (80:20) as eluent, to furnish the corresponding propargylated heterocycle.
The appropriate propargylated heterocycle (1 equiv.) was dissolved in distilled THF (0.3 M) and the solution was cooled to -78°C. At this temperature, nBuLi (1.3 equiv.) was added dropwise and then the reaction mixture was stirred for one hour before addition of the aldehyde or ketone (1 equiv). The reaction mixture was then stirred at room temperature overnight. The reaction was quenched with a saturated aqueous ammonium chloride solution and extracted three times with ethyl acetate. The combined organic phases were dried over magnesium sulfate, filtered and concentrated under reduced pressure to afford the crude compound, which was then purified by flash chromatography to give the desired propargylic alcohol.
nBuLi (1.05 equiv.) was added to a solution of the propargylic alcohol (1 equiv.) in THF at -78°C. After stirring for 5 minutes, methanesulfonyl chloride (1.1 equiv.) was added at -78°C and the reaction mixture was stirred for 15 minutes. The solution of Li2CuCl4 (0.1 equiv) and the corresponding Grignard reagent (1.5 equiv.) (commercially available or previously freshly prepared) were subsequently slowly added before allowing the solution to warm to room temperature and stirring for two hours. The reaction was quenched with a saturated aqueous ammonium chloride solution and extracted three times with ethyl acetate. The combined organic layers were washed with brine, dried over magnesium sulfate, filtered and concentrated under reduced pressure to afford the crude compound which was then purified by flash chromatography to give the desired N-allenylindole.
Typical procedure for iodocarbocyclization of N-allenylindoles and N-allenylpyrroles
The appropriate N-allenyl-heterocycle (0.2 mmol, 1 equiv.) was dissolved acetonitrile (5 mL) and a solution of N-iodosuccinimide (0.24 mmol, 1.2 equiv.) in acetonitrile (5 mL) was added. After 10 minutes of stirring at room temperature, the TLC showed complete conversion of the substrate and the reaction mixture was quenched with 5 mL of a saturated solution of sodium thiosulfate. After two extractions with ethyl acetate, the combined organics layers were washed with brine, dried over magnesium sulfate, filtered and concentrated under reduced pressure to afford the crude product which was then purified by flash chromatography to give the desired cyclized compound. 
Characterization data of substrates 1a-k
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NMR Spectra
3-methyl-1-(4-methylpenta-2,3-dien-1-yl)-1H-indole (1a)
0
1-(2,4-dimethylpenta-2,3-dien-1-yl)-3-methyl-1H-indole (1b)
N
3-methyl-1-(2-methyl-3-(tetrahydro-4H-pyran-4-ylidene)allyl)-1H-indole (1d)
